Influence of Season of Grazing and Intensity of Grazing on Vegetative Composition and Yields by Miller, Samuel
Fort Hays State University 
FHSU Scholars Repository 
Master's Theses Graduate School 
Spring 1963 
Influence of Season of Grazing and Intensity of Grazing on 
Vegetative Composition and Yields 
Samuel Miller 
Fort Hays Kansas State College 
Follow this and additional works at: https://scholars.fhsu.edu/theses 
 Part of the Biology Commons 
Recommended Citation 
Miller, Samuel, "Influence of Season of Grazing and Intensity of Grazing on Vegetative Composition and 
Yields" (1963). Master's Theses. 782. 
https://scholars.fhsu.edu/theses/782 
This Thesis is brought to you for free and open access by the Graduate School at FHSU Scholars Repository. It has 
been accepted for inclusion in Master's Theses by an authorized administrator of FHSU Scholars Repository. 
INFLUENCE OF SEASON OF GRAZING 
AND IN1ENSI1Y OF GRAZING ON VEGETATIVE 
COMPOSITION AND YIELDS 
being 
A Thesis Presented to the Graduate Faculty 
of Fort Hays Kansas State College in 
Partial Fulfillment of the Requirements for 
the Degree of Master of Science 
by 
Samuel M. Miller, B. S . 
Fort Hays Kansas S tate College 
Date~~ 
ABSTRACT 
Miller, Samuel M. 1963. Influence of season of grazing and intensity 
of grazing on vegetative composition and yields. 
Mixed prairie range sites vary in ability to produce forage for 
livestock consumption. One reason for the difference in variation is 
the degree of utilization of the ranges in past years. The purpose of 
the study was to determine variation in composition, cover and yields 
of grasses due to different intensities of grazing and season of use 
on two break range sites in the central Mixed Prairie. 
Four pastures were selected for study: a moderately summer-grazed, 
moderately year-long grazed, heavily winter-grazed, and heavily over-
grazed summer and fall. All areas were compared to the cover, composi-
tion and yields of £orbs and grasses on a nearby non-grazed area. Study 
areas were about the same size, well-watered and in a one-square-mile 
area. An accurate fifteen-year history on season of grazing and the 
number of cattle on each area except the heavily overgrazed pasture 
was available. 
On the basis of vigor illustrated by the decreaser forb, lead plant, 
the heavily grazed winter pasture supports a more vigorous t y pe of 
plant life than any other area studied. 
The non-grazed area had the highest composition of climax species, 
such as big bluestem, little bluestem, side-oats grama, switch grass, 
and indian grass. The heavily winter grazed pasture had a composition 
of climax species similar to that of the non-grazed area. But, as the 
intensity of grazing increased (with the exception of the heavily winter 
grazed pasture) composition of climax species decreased. 
Statistical comparisons of composition of big b luestem, little 
bluestem and side-oats grama showed no significant difference between 
the non-grazed area and the heavily winter -grazed pasture on the deep 
break site. However, when composition of the three grasses on the non-
grazed area was compared to that of the moderately year-round grazed 
pasture and the heavily overgrazed pasture there was a significant de-
crease in the grasses with grazing at the 99 percent confidence limits. 
The density of £orbs per square foot, and total number of species 
generally increased with increased grazing intensity. The number of 
plants generally increased as the grazing intensity increased. 
In ge neral, forage production was greater in the heavily winter-
grazed pasture than all others. When intensity of grazing increased 
on both deep and shallow break sites, total yield of £orbs was higher 
(exce pt on the heavily winter grazed pasture) and the total yield of 
mulch was lower. 
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Vast areas of prairie in the United States have long been known 
as the "feeding ground" for herbivorous animals. During the period 
when the cattle industry on the Great Plains was thriving, the free 
range was considered as an inexhaustible supply of forage for cattle, 
sheep and horses. When vegetation became short in one place, it was 
only necessary to move to a new area. Then came the dryland farmers 
and barb wire fences; grazing became more restricted and increased 
in intensity. The taller and more accessible mid-grasses have been 
grazed out to the extent that they are often little in evidence and 
short-grass communities thus produced appear to be climax in nature 
(Weaver and Albertson 1956). 
Need for improving and conserving the grasslands, the nation's 
meat basket, has brought forth much information on pasture management; 
yet more practical data are in great demand. Maximum livestock gains 
can be secured only if the pastures are maintained at high economical 
production. High production cannot be accomplished without a knowledge 
of the problems involved in grassland conservation and management, 
and as far as possible, the solutions to these problems. 
The purpose of the present study was to determine the variation in 
composition, cover, and yields of grasses due to different intensities 
of grazing and season of use on two break range sites in the central 
Mixed Prairie. 
RELATED LITERATURE 
Changes in vegetative composition, cover and yield due to differ-
ent intensities of grazing have been studied by various research 
workers. Albertson (1937) completed the first complex investigation 
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of the central Mixed Prairie. In the study Albertson found short 
grasses formed a minor part of the vegetation on ungrazed prairie. 
Under moderate grazing the tall grasses were largely replaced by mid-
and short grasses, and under heavy utilization tall grasses had practi-
cally disappeared. The decrease in the relative amount of tall and 
mid-grasses under heavy utilization was accompanied by a proportionate 
increase in the short grasses. 
Tomanek ( 1948) found more heavily utilized areas had less production 
in relation to cover than areas of light utilization. Two grasses, 
buffalo grass (Buchloe dactyloides) and blue grama (Bouteloua gracilis) 
were found to produce more vegetative growth in pounds per acre on the 
moderately grazed and lightly grazed areas than on areas that were 
heavily grazed. 
Tomanek and Albertson (1953) indicated that vigor maintained by 
the plant was very important, not only from the standpoint of forage 
production, but also in the ability to withstand climatic and biotic 
hardships. 
Branson and We aver (1953) found that most all gr ass and some 
£orbs decreased in vigor and abundance under grazing, while other plants 
increased in vigor and abundance under g razing . The most abundant 
plants on the ranges in poor condition were annuals and biennials. 
Riegel (1947) found that tall grasses were more susceptible to 
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clipping dam a ge than most shor t gr a sses. When grasses were clipped 
for seve ra l months, tota l height increased but weight decreased. Lacey 
(1942), studying short-grass pastures, observed that moderate grazing 
mainta ine d constant forage yields, except under adverse climatic 
conditions when a considerable decrease was noted. 
Kinsinger (1961) studied the effects of different intensities of 
clipping on the yield of several grasses in the central Mixed Prairie. 
The study showed the non-clipped and lightly clipped plots had the 
largest amount of stored carbohydrates, but as the clipping intensity 
increased the amount of carbohydrates stored within the plant was greatly 
reduced. 
Launchbaugh (1957) used steers to determine the most economical 
grazing rate for pounds of meat produced without harming the vigor of 
vegetation. Results indicated steers produced best gains in pounds 
per head and pounds per acre when lightly or moderately grazed. 
Albertson et al. (1953) studied the effect of different inten-
sities of clipping on the growth of short grass over a period of six 
years. The results indicated clipping stimulated top growth during 
the first fe w years of the study but thereafter growth and vigor of 
the plants were greatly retarded. Earlier studies by Albertson supplied 
vast quan tities of information on the ecological complexities of the 
Mixed Pr a i r ie (Alberts on 1938, 1939, 1941, and 1942). Articles pub-
l ishe d by Albe r tson and Weaver (1942), and Weaver and Albertson (1944, 
1956) are of great va lue to e c ological and grazing management studies 
of the Mixed Prairie . 
Nolle r (1962) stud ied seasonal forage production and composition 
of gr asses on the broad ecotone between the True Prairie and the Mixed 
Prairie. The results showed seasonal forage production was greater 
on the lightly and moderately grazed pastures than on the non-grazed 
and heavi l y grazed pastures. 
METHODS OF STUDY 
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Four pastures were selected for study: a moderately summer-grazed, 
moderately year-long gr azed, heavily winter- grazed, and heavily over-
grazed summer and fall. Cover, composition and yields of all areas were 
compared to a nearby non-grazed area. Study areas were about the same 
size, well-watered and in a one-square-mile area. An accurate fifteen-
year history on season of grazing and the number of cattle on each area 
except the heavily overgrazed pasture was available. Within each of the 
five study areas two sites were studied, deep bre aks and shallow breaks. 
Represe ntative west-facing slopes were selected in each study area . 
Early in the summer of 1961 five 6.3 square-foot cages were placed on 
each of the two range sites in each pasture for protection from cattle, 
making a total of 50 plots. During the growing season of 1962 elec tric 
fences were used to help keep the cattle out. 
A detailed study of the differences found on the two range sites 
in the five study areas was made using the following criteria: basal 
cover and composition of grasses, seasonal yields, forb counts, and 
amount of mulch (litter and debris) present at each location. In order 
to make the data more comprehensive, climatic conditions (temperature 
and rainfall ) affecting growth were measured during the period of study. 
The total number of forbs and the number of each species per 90 
square feet (usin g a one-foot b y three-foot rectangle) were determined 
in all of the pastures. Thirty of the frame counts were made on each 
site within each study location. When the frame was moved, five paces 
were taken between each frame count. The native forbs were counted 
and identified in each rectangle ; the a verage taken as r epresentative 
of the forb population of the study location. 
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Basal cover and composition of the grasses were determined by usin g 
a point frame consisting of ten points (Levy and Madden, 1933). Durin g 
the summers, 6,000 random points were taken on each site to obtain 
estimates of cover and composition of grasses, and the average taken 
as representative of the study location. 
S tatistical methods h ave done much in recent years to increase the 
reliability of fi e ld experiments. In the present study al l areas were 
compared statistically by using the T-test at the 95 and 99 percent 
confidence limits. The T-test (Le Cle r g et al. 1962) was used to compare 
composition of the three dominant grasses found on the five study areas, 
big bluestem (Andropogon gerardi ) , little bluestem (Andropogon scoparius ) 
and side-oats grama (Bouteloua curtipendula ) . 
Since the value of a pasture lies primarily in its ability to pro-
duce forage for livestock consumption, seasonal yields of each pasture 
were determined. In September of each year the plots wer e clipped and 
the vegetation divided into five different cate gorie s , tall grass, mid-
grass, short grass, forbs, and mulch, for wei ghing . The average weight 
of air-dried forage was taken as the representative seasonal yie ld of 
each site for each pasture. 
Seasonal rainfall was obtained by placing three rain gauges at 
centrally located points in each pasture. The a ve ra ge of the three 
gauges was assumed to be the rainfall for all of the pastures studied. 
Daily temperature and precipitation records were obtained from the 
Federal Aviation Agency Weather Station at Russell, Kansas. This 
station is located five miles southwest of the study area. 
Scientific names of grasses used in the study follow Hitchcock 
( 1950 ), while nomenclature for herbaceous vegetation follows Rydberg 




Pastures selected for study are located in Russell County, approx-
imately 5.5 miles north of Bunker Hill, Kansas. Rolling topography is 
characteristic. The altitude varies from approximately 1550 feet in 
the lowlands to about 1700 feet on the highest hills. 
The area has three general types of parent material, dakota sand-
stone, pfiefer shale, and gree nhorn limestone. All study areas wer e 
located on the greenhorn limestone. The two sites used in the study 
were deep breaks and shallow breaks. The soil on the deep break site 
varies in depth from 11 to 19 inches with small rock fragments coming 
to within four inches of the surface (Fig. 1). The soil in the shallow 
break sites varies in depth from two to eight inches with large rocks 
on the surface (Fig. 2). The two break sites make up over 70 percent 
of the total area in most pastures near the study area. 
To illustrate the reason for classifying each study area into 
different grazing intensities a brief history of the areas are needed. 
The reason for classifying the heavily overgrazed pasture can best be 
Figure 1. General v iew of the deep break site and wire 
e xclosure July 3, 1962, on the heavi l y over-
grazed pasture. 
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Figure 2. General view of the shallow break site and wir e 
exclosure July 3, 1962, on the heavily over-
gra zed pasture. 
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illustrated by a fence line comparison (Fig. 3). The fence line com-
parison shows the dense vegetative cover of the relict on the right 
and the sparse vegeta tive cover of the overgrazed pasture on the left 
side of the figure. The overgrazed pasture contains about 475 acres, 
most of which are rough breaks and limey upland range sites. A cattle 
buyer from Ellsworth, Kansas, rents the land for three dollars an 
acre with no limitation on the number of cattle that can be grazed on 
the pasture. During the summer and fall months there are usually 75 
to 150 head of cattle in the pasture depending on cattle prices. 
The non-grazed area or relict contains 22 acres and is well cen-
tralized between the four pastures (Fig. 3). The area has not been 
grazed for twenty years . 
The moderately grazed year-round pasture contains 300 acres, 
and is located across the road from the non-grazed area (Fig. 4). 
The terrain and exposure are similar to the non-grazed area. Fred 
Shaffer, a local rancher, owns the land and grazes Aberdeen Angus 
cattle on the pasture year-round. During the growing season 20 to 25 
head of cattle are on the pasture, and during the winter there are 65 
head of ca ttle on the pasture until early Ma y . After the first hard 
freeze in the fall the cattle are left on the range but placed on a 
full feed ration of sorghum silage, alfalfa and prairie hay. 
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The moderately summer-grazed pasture contains 275 acres, and is 
located across the fence from the moderately year-round grazed pasture 
( Fi g . 5). The land is owned and operated by Doran Rogg, local rancher. 
Thirty yearling Herefor d heifers are grazed on the pasture from June 
until October. 
Figure 3. Fence line comparison of the non-grazed area 
( relict ) on the right and overgrazed pasture 
on the left. 
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Figure 4. General vie w of the deep (foreground) and 
shallow (background ) break sites on the 
moderately grazed year-round pasture. 
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Figure 5. General vie w of the deep (foreground) and 
shallow (bac kground ) break sites on the 
moderately summer-grazed pasture. 
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The heavily winter -grazed pasture contains 90 acres, and is 
located south and immediately adjacent to the moderately grazed year-
round pasture (Fig. 6). This pasture is also owned by Doran Rogg; 
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it is grazed only four months of the year, from January to May 1. The 
pasture is called a "maternit y ward " because the area is used only at 
calving time . During this period 75 head of cows are kept in the 
pasture on a full feed ration of sorghum silage, alfalfa and prairie 
hay. 
The climax dominant grasses of all five study areas are: big 
bluestem, little bluestem, side-oats grama, blue grama, and hairy 
grama (Bouteloua hirsuta). 
CLIMATIC CONDITIONS 
Vegetation of the general area has undergone many striking 
changes in response to cyclic climatic conditions. During periods of 
drought the vegetation is great l y reduced and many undesirable plants 
gain in abundance (Weaver and Albertson, 1944). However, during years 
of normal or above average rainfall that follow a drought the pasture 
composition recovers quite rapidly. The vegetation was assumed near 
recovery from the drought of 1952 to 1956 at the time of the study. 
The ye ars of 1952 through 1956 were the driest on record, whereas, 
during 1957 through 1960, rainfall was above average. The pastures had 
presumably recovere d to near pre - drou ght conditions by 1961 when the 
study was initiated. 
General climatic conditions during the growing season of 1961 
were favorable for plant growth, but the first two months of the 1962 
Figure 6. General view of the deep break site on the 
heavily winter-grazed pasture. 
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growing season (April and May) were very dr y with e xceptionally hi gh 
temperatures in the month of May (Table 1). The last spring fr ee ze 
in 1961 was on April 23, and in 1962, on April 14. Dur i ng Ma y of 
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19 61 the temperatures were cool with the first ninety-de gree r e adin g 
on May 30. Avera ge rainfall for the month was 7 . 0 1 inches. During 
Ma y of 1962 the first ninety-de gree temperature r e adin g was r ecorded 
on Ma y 5 with the remainder of the month in the ei ghties and ninet i es . 
The ra infall for Ma y, 1962, was a bou t aver a ge ( 4.25 inche s ) , e xcept 
that most of the rains were heavy downpours with a lar ge amount of 
runoff. 
The remainder of the g rowin g season, J une through Septembe r, 
was abou t normal with abov e a verag e rainfall for 19 61 and 19 62 . Dur ing 
both ye ars' gr owing s easons the winds were light with short pe riods 
of drou ght followed by abundant rainfall. 
RESULTS AND DISCUSS ION 
Two methods will be used to compare the r e sult s of diffe rent 
seasons and intensities of g razing . The first method will i llustr a t e 
the v i gor of an important decreasing £orb , lead plant ( Amorph a c anesce ns ) . 
The s ec ond method will use the actual da t a coll e cted to compar e t he 
resu l t s. 
Vi gor of Lead~ 
All of the lead plants used for comparison were located within t h e 
study areas on the deep break sites. Lead plant v i gor will be discussed 
from the area of highest vi gor to the area of lowest v i gor. 
The study area illustrating the greatest v i gor of l e ad plant was 
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Table 1 . Temperature and rainfall at Rus sell, Kansas , for the gr owing 
s e ason of 1961 and 19 62 . 1/ 
Mon th APRIL 
Average Ma x . 62.5 
Ave rage Min. 36.9 
Month Ave r. 2 .ll 
Ave rage Max. 66 . 8 
Average Min. 39 .0 
Month Aver. 1. 48 
1 9 6 1 
Tempe rature 
(Degrees F. ) 
MAY JUNE 





1 9 6 2 
Temperature 
(De gree s F. ) 
85.0 82. 8 
57.4 61. 7 
Rainfall 
(Inches) 
4.30 5 2 .5 
JULY AUGUS T 
91. 0 8 6. 8 
66.0 64 . 9 
3 . 54 2 . 76 
87.5 91.4 
65.9 65 . 0 
7 . 72 3 . 96 
1/ The table was prepared from r e cords obtain ed at the 
Aviation Age ncy weather station , Russe ll, Kansas. 
SEPTEMBER 
74. 9 
5 2 . 4 
6.38 
75 . 7 




t he he a vily grazed winter p a sture (Fig. 7). When the photograph was 
taken big b l uestem was so tall a nd de nse that the lead plant was hidden. 
The ta l l vegetation was removed to expose the plant so that the pic-
ture could be taken. This plant was much larger than the lead plant 
found in the non-grazed area. The plant was branched at the ground 
level, with many large branches starting at about one foot above the 
ground leve l . The p l ant was not quite as tall as the plant in the 
non-grazed area, but was just as deep as it was wide. Generally, the 
plants' leaves were quite large. 
Lead plant on the non-grazed area was tall but lacked vigor and 
density (Fig. 8). The vegetative growth showing on top of the grass 
was all that was present. Fr om the ground level to about one a nd 
one-half feet the stem was about the size of the average thumb. Most 
of the branching started at about the one and one-half foot level, 
with a few small branches starting at about 6 inches above the ground 
level. The leaves on the plant were of average size. 
When intensity and season of grazing change, lead plants show a 
rapid decrease in vigor a nd size. The vigor of lead plant on the 
moderately summer-grazed pasture illustrates the rapid decrease in 
vigor and size (Fig. 9). The l ead plant was about the same height 
as the plan t in the heavily winter-grazed pasture, but lacked branching 
and density . There were 9 branches starting at the crown of the plant 
with very l ittle branching in the upper portion of the plant. The 
leaves on the plant were quite small. 
Under moderate grazing the average lead plant in the year-round 
gr a ze d pasture showe d a rapid decrease in vigor and growth (Fig. 10). 
Figure 7 . Vigor of lead plan t in the heavily winter -
gr azed pasture. 
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Figure 8. Vigor of lead plant in the non-grazed ( relict) 
area. 
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Figure 9. Vigor of lead plant in the moderately summer-
grazed pasture. 
20 
Figure 10. Vigor of lead plant in the moderately year-
round gr azed pasture. 
21 
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The plant was short, about one foot tall, with onl y three or four small 
branches starting at the crown of the plant. 
The heavi ly overgrazed summer and fall pasture was the only a rea 
studied in which the lead plant could not be found. 
Basal Cove r and Composition 
Basa l cover on the non-grazed deep break site averaged 7.8 pe rcent 
(Table 2) . Side-oats grama was the most abundant grass in the area, 
compr ising 37 .1 percent of the vege tative composition ( Table 3). Big 
blue stem and switch grass (Panicum vi r ga tum) wer e the next most abundant 
grasses with a vegetat i ve composition of 30. 8 and 12. 8 percent, respe ct -
i vely. The three remaining grasses with a vegetat i ve composition of 
o ver 2 percent were indian grass (S or ghastrum nutans ) 5 .4 percent, tall 
dropseed (S porobolus asper) 3.5 percent, and red three-awn (Aristida 
longiseta ) 2 . 0 percent. 
The non-grazed area had the lowest basal cover on the deep break 
site, but the highest percent composition of climax tall grass species .• 
The results of the statistical analysis on the vegetative composition 
show that no difference occurred between the species composition on 
the non- graze d and the heav ily winter grazed pasture ( Table 4). When 
the non- grazed area was compared to the moderatel y summer- grazed 
pasture in terms of the composition of big bluestem, there was a sig-
nificant difference at the 95 percent level. But, when using the com-
position of big bluestem to compare the moderately grazed ye ar - long 
and heavily ove r g razed summer and fall pasture to the non-grazed area 
a highly significant difference was determined. Statistically, a hi ghly 
significant difference occurred between the non- gr azed area and the 
23 
Tabl e 2 . Perc e nt basal c ove r for deep break and shallow brea k sites 
on f i ve pastures grazed at different intensities and seasons. 
Percent 
Site Graz i n g inte n s ity basal cove r 
Non-grazed 7.8 
He avily winte r graze d 11. 8 
Dee p break Mode rate l y summe r g r azed 9 .3 
Mode rate l y grazed ye ar -
round 8 .5 
He avi l y o ve r graze d 10 . 7 
Non-graze d 7 . 6 
Mode rate l y s umme r g razed 7 . 6 
Shallow br e ak 1/ 
Mode rately graz e d ye ar 
round 5 . 5 
Heav il y ove r graze d 6 . 9 
1/ The shallow break site was not present in the he avily wi nter 
grazed pasture. 
Table 3 . Percent composition of grasses on the deep break si t e for 
each of the five s tudy areas . 
24 
Heavily Mod. Mod. He avily 
Non- winter s ummer Y. R. .Y over -
Species grazed graz d graz d grazed graze d 
Big bluestem 30.8 29 .6 20.4 15. 3 6 . 5 
Littl bluestem 24 . 7 28 . 0 1.5 
Side - oa t s grama 37 . 1 40 . 7 21.5 48 . 0 20 . 2 
Blue grama 22 . 0 13. 8 36 . 4 
Hairy grama 1.6 7.0 27 .1 
Switch grass 12. 8 3.3 
Indian grass 5.4 
Tall dropseed 3 . 5 2 . 0 3 . 2 
Hairy tall dropseed 2.0 6 . 0 
Red three-awn 2 . 0 1.5 1.1 5 . 2 
Other gras se s 2/ 5.4 4. 8 3 . 7 
1/ Moderately year-round grazed pasture. 
~/ Other grasses usually making up a small percent (less than 1 
percent) of the total composition are: purple three -awn (Aristida 
purpurea), japanese brome (Bromus japonicus), puffshea th dropseed 
(Sporobolus ne glec tus), common wi tchgrass (Panicum capillare), sand 
dropse ed (Sporobolus cryptandrus), and buffalo grass. 
Table 4. Statistical comparisons of three prominent grasses: big 
bluestem, little bluestem, and side-oats grama on the deep-
break site on five study areaso 
Big bluestem 
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Heavily Mod. Mod. Heavily 
Treatments 
Non-grazed (rel ict) 
Heav ily winter grazed 




Heavily winter grazed 
Moderately s ummer grazed 
Moderately year-round 
grazed 
Non-graze d (relict) 
Heavily winter grazed 






















xx N .S. 
xx 
~/ Moderately year-round grazed. 
2/ The hyphen(-) used in the above table signifies the grass was 
not present on the site for comparison. 
x Significant difference at the 95 percent level. 
xx Significant difference at the 99 percent level. 
moderately summer grazed, moderately year-long grazed and heavily 
overgrazed summer and fall pasture when the composition of side-oats 
grama was used for comparison. 
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The deep break site on the heav ily winter- g razed pasture had a 
basal cover of 11. 8 percent (Table 2). The most abundant grass was 
side - oats grama with a vege tative composition of 40.7 percent (Tab le 3). 
Big bluestem and blue grama shared almost equal abundance, the former 
contributing 29.6 percent of the composition and the latter 22.0 per-
cen t. The remainder of the vegetative composition was made up of 
switch grass, tall dropseed, and hairy dropseed (S porobolus asper 
var. pilosus), with a composition of 3.3, 2.0 and 2.0 percent, 
respectively. 
The he a v ily winter grazed pasture was grazed onl y during the non-
growin g season. The pasture had the highest b as al cove r of any area 
studied on the deep b reak site. S tatistically, the composition of big 
blues tem showed a significant decrease when the heavily wi n te r gr azed 
pastur e was compared to the moderately summer grazed pasture, but when 
the compos ition of b i g bluestem was used to compare the heavily winter 
grazed pasture to the moderately grazed year- long and the heavily over-
grazed summer and fall pasture there was a highly significant decrease 
in the composition of big bluestem (Tab le 4). Comparing the com-
position of side - oats grama in the he a v ily winter- grazed pastur e 
with the composition of side-oats grama in the moderately summer-grazed 
and with the heavi l y over grazed summer and fall pasture, a highly sig-
nificant decrease in the composition of side-oats grama at the 99 percent 
confidence limit existed. However, a si gnificant increase in the 
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composition of side-oats grama existed when compared to the moderately 
grazed year-round pasture. 
Basal cover on the moderately summer-grazed deep break site was 
9.3 percent (Table 2). Three grasses shared almost equal abundance, 
little bluestem had a ve getative composition of 24.7 percent, side-
oats grama 21.5 percent, and big bluestem 20.4 percent (Table 3). There 
were three remaining grasses with a percentage composition of over 
2 perce nt . The grasses were blue grama 13. 8 percent, tall dropseed 
3.2 perce nt and hairy dropseed 6.0 percent composition. 
As grazing intensity increases tall grasses gradually begin to 
decrease in composition. The decrease in tall grasses is followed by a 
corresp onding increase in mid- and short grasses. The summer grazed 
pasture de cre ased 10.4 percent below the non-grazed area in the com-
position of b i g bluestem. There was a significa nt decrease at the 95 
percent l evel in the composition of bi g b luestem on the moderately 
summer grazed pasture and the non - grazed area ( Tab le 4). A significant 
differe nc e also occurred in the composition of bi g b luestem on the 
modera t ely summer -grazed pasture and the moderately year-round grazed 
pasture, but there was a hi ghly si gnificant decrease in the composition 
of big bluestem when compared to the heavily over grazed summer and fall 
pasture. Howe ver, comparing the moderately summer grazed pasture to 
the moderately grazed year-round pasture there was a highly significant 
increase in the composition of side-oats grama. But as the grazing inten-
sity increased side-oats grama decreased in composition until there 
was no difference between the moderately summer- grazed and heavily 
overgrazed summer and fall pasture. 
Basal cover on the moderately year-round grazed deep break site 
was 8.5 percent (Table 2). Five grasses made up 99.4 percent of the 
total composition. Side-oats grama was the most abundant grass with 
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a vegetative composition of 48 .0 percent, followed by little blueste m 
with 28 .0 percent and big bluestem with 15.3 percent composition ( Table 
3). The remaining two grasses were hairy grama and red three-awn with 
a vegetative composition of 7.0 and 1.1 percent, respectively. 
On the deep break site in the moderately grazed ye ar-round pasture 
the only remaining tall grass was bi g bluestem. Two mid-grasses, 
littie b luestem and side-oats grama, had almost taken over control of 
the pasture comprising 76 percent of the total composition. Compar-
in g the composition of the moderately grazed ye ar-rou~d pasture to 
the non-grazed area, a hi gh l y significant decrease was determined 
at the 99 percent le ve l in the composition of bo th bi g bluestem and 
side - oa ts grama ( Tab le 4 ). In comparing the moderately year-round 
grazed pasture to the severely over grazed pasture, the composition 
of big blues tem was significantly different at the 95 percent level. 
There was also a hi ghly significant decrease in the composition of little 
bluestem and side-oats grama on the moderately year-round grazed and 
heav ily overgrazed pasture. 
The heavily over grazed summer and fall pasture had a basal cover 
of 10.7 percent on the deep break site ( Table 2). Over 60 percent of 
the perennial grasses on the overgrazed pasture were short grasses. 
The most abundant short grass was blue g rama with 27.1 percent com-
position (Table 3). The two remaining mid-grasses were side-oats grama 
and red three-awn with a composition of 20.2 and 5.2 percent, respectively . 
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Bi g b luestem, on the heavily over grazed deep break site, had almost 
disappeared. In the non- grazed area big b luestem had a composition of 
30. 8 percent, but in the heav il y over grazed pastu re the composition 
had been reduced to 6.5 percent. When compared to the other study 
areas on the dee p break site the composition of the hea vily overgrazed 
pasture usually had a hi ghly significant difference ( Tab le 4 ) . 
Average basal cover on the non- g razed shallow break site was 7 . 6 
percent ( Table 2). The area was almost completely dominated by one 
grass. Littl e b luestem was the most abundant grass with a composition 
of 60.5 percent ( Table 5). Big bluestem and side-oats grama wer e the 
ne xt most abundant grasses, both h avi n g a composition of 13. 0 percent. 
The only short grass on the area with a composition of over 2 perce nt 
was hairy grama with a c ompos ition of 3.9 percent. 
The s tatistical comparisons on the shallow bre a k site indicate 
no one area significantly diffe rent from any othe r such a rea a t the 
99 perc e nt level (Tab le 6). One reason for not hav ing any highly 
si gn ificant diffe r ences may be attri buted to the steep slope of the 
shallow break site. The sites were not as heavily grazed as the n e arly 
le ve l deep break sites. When the composition of big bluestem on the 
non-gr azed area was compared to the moderately summer-grazed pasture 
there was no differe nce between the two areas. When the big bluestem 
composition on the moderately year - round grazed pasture and he av ily 
over grazed pasture were compared a significant difference at the 95 
percent level was determine d. Using big bluestem as the comparator 
the significant difference between the non-grazed area and the heavily 
overgrazed area was caused by the decrease in composition of big 
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Table 5. Percent composition of grasses on the shallow break site 
for each of four study areas.~/ 
Non-
Spec i e s grazed 
Bi g bluestem 13.0 
Little b lue stem 60 .5 
Side - oat s grama 13. 0 
Blue grama 1.1 
Hair y grama 3 . 9 
Switch grass 1.2 
Tall d r ops eed 1.1 


























2 . 2 
1/ Sh a llow break site was absent on heav ily winter grazed pasture. 
2/ Other grasses usually making up a small percent ( less tha n 1 
percent) of the total composition are: red three-awn, j apanese brome, 
purpl e three-awn, puffsheath dropseed, common witch grass, sand dropsee d 
and buffalo grass. 
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Table 6. Statistical comparisons of three prominant grasses: bi g 
bluestem, little bluestem and side-oats grama on the shallow 
break site on four study areas. 1/ 
Tr e a tme nts 
Non-graze d ( relict ) 
Modera tel y s umme r g raze d 
Modera t e l y ye ar - round 
grazed 
Non-gr azed ( re li c t ) 
Mode ra t e l y s umme r graz ed 
Modera t e l y ye ar - round 
gr azed 
Non-graze d ( r e lic t ) 
Mode ra t e l y summe r graze d 
Mode ra te l y year - round 
grazed 
















N. S . 
N.S. 










1/ The shallow break site was not pr e sent on the heav ily winte r 
grazed pasture. 
2/ Moderately year - round grazed. 
3/ The h yphen ( - ) used in the a bove tab le signifies the grass 
was not present on the site for comparison. 
x Significant difference at the 95 percent level . 
xx S i gnificant difference at the 9 9 percent le vel . 
N.S. No significant difference. 
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bluestem, but the significant difference between the same areas using 
side-oats grama was due to the increase in composition of side-oats grama . 
Little bluestem was the most abundant grass on the moderately 
summer grazed sh a llow break site, comprising 56.6 percent of the 7 .6 
percent basal cover (Tables 2 and 5). Big bluestem and side-oats grama 
contribute 10 .2 and 9.2 percent of the composition, respectively. 
Clumps of b lue grama and hairy grama wer e common and formed 4.2 and 
10. 7 percent of the composition, respectively. 
All areas compared statistically to the moderately summer-grazed 
pasture (exc luding the non-grazed area ) had a significant difference 
at the 95 percent le ve l, except side-oats grama on the moderately year-
round grazed pasture (Table 6). With the gradual decrease in composition 
of big blues tem, the increaser grass hairy grama gradually becomes a 
dominan t grass on the shallow break site. Hairy grama formed 3.9 per-
cent of the composition on the non- grazed area, but increased to 10.7 
percent on the moderately summer-grazed pasture. 
Basal cover on the moderately year-round grazed sha llow break 
site was 5.5 percent ( Table 2). Little bluestem was the most abundant 
grass in the area, comprising 65.0 percent of the composition (Table 
5). S ide-oats grama and hairy grama shared equal abundance with both 
grasses contributing 11.0 percent of the composition. The two re-
maining tall grasses were big b luestem and tall dropseed with a 
composition of 5.4 and 2.0 percent, respectively. 
Composition of big bluestem decreased from 10.2 percent on the 
moderately summer grazed pasture to 5.4 percent on the moderately grazed 
year-round pasture . The composition of big bluestem showed no 
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statistically significant difference between the moderately grazed 
year-round pasture and the heavily over grazed summer and fall pasture 
(Table 6). A significant increase statistically was indicated, however, 
when the composition of side-oats grama was used to compare the moderately 
year-round grazed with the heavily overgrazed summer and fall pasture. 
The s h al low break site on the severely over grazed summer and f all 
pasture had a basa l cover of 6.9 perc e nt (Table 2). With increased 
grazing intensity the short grasses comprised ove r 70 percent of the total 
composition. Hairy grama was the most abundant short grass with 46.4 
percent composition followed by blue grama with 27.5 perc e nt ( Table 5). 
Bi g bluestem was widely dispe rsed and y ielde d only 5. 8 percent of the 
vegetative composition. The only remaining grass composing over 2 
perc e n t of the composition was side - oats grama with 17.7 percent 
composition. 
Compos ition of b i g bluestem on the heavily over grazed pasture was 
0.4 percent higher than on the moderatel y ye ar-round g razed pasture. 
Inside the exclosures on the heavily over grazed pasture, big bluestem 
grew to a height of about 18 inches at maturity. The height of big 
bluestem on the moderatel y ye ar-round grazed pasture was about 3.5 
feet at maturity. Statistically, the composition of big bluestem and 
side-oats grama on the heav ily ove r grazed summe r and fall pasture 
showed a significant difference at the 95 pe rcent level when compared 
to all other shallow break sites except the moderately year-round 
grazed pasture which showed no difference ( Table 6). 
Forb abundance, density~ frequency 
Forb abundance on both deep brea k and shallow break sites 
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increased as the intensity of grazing increased, with the e x ception 
of the heavily winter -grazed pasture. The heavily winte r- graz ed pa s tur e 
produced le s s £orb abundance than the non- grazed area . The de n s ity of 
£orb s per square foot also increased on both break sites as the inten-
sity of grazing increased. Howe ver, the heavily winter -graze d pasture 
was a gain an e xception by having a lower £orb density than on the non-
grazed a rea. 
Twe n ty-four different species of £or bs were found on the non-
graze d dee p b r e a k site . A total of 4 9 1 £or bs were recorded on the 
site making an a ve rage of 5 . 5 £orbs per square foot ( Table 7) . Western 
ra gwee d (Amb ros ia psilostachya), blacksamson (Echina c e a angustifolia ) , 
broom snakewee d (Gutierrezia s arothrae), n a rrow leaf hous tonia (Houstonia 
an gus tifo l ia) , re s inous skullcap (Scutellaria r e sinosa ) , stiff goldenrod 
(S olidago r i gida ) , stemless tetrane uris ( Tetraneuris stenophylla), and 
stinging spur ge ( Trag ia ramosa) were the mo s t abundant £orbs accounting 
for 27, 20 , 55, 32, 114, 25 , and 28 plants, respe ctively ( Table 8 ). 
The a b ove £orb s also h a d the highest frequency on the deep b r e a k site 
with 26.6, 53.3 , 60 . 0 , 53.3, 80.0, 60.0, 30. 0 , and 40 . 0 percent 
frequenc y, respectivel y . 
The number of different species recorded on the heavily winter 
grazed deep break site was less than any other site studied. There 
were 20 different species with a total £orb abundance of 370 plants. 
The avera ge density on the site was 4.1 £orbs per square foot (Table 
7) . Out of the 370 plants recorded on the study site, 70.0 percent 
of the £orbs were composed of four species. Western ragweed was the 
highest with a £orb abundance of 69 plants and a frequency of 83.3 
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Table 7. Density of forbs per square foot, number of different species 
and total number of forbs on the two break sites (deep and 
shallow) on five pasture s grazed at different seasons and 
intensities. 
DEEP BREAK 
Heavily Mod . Mod . Heavily 
Non- winter summer Y. R. 2/ over-
grazed grazed 1/ graze d grazed grazed 
Density of forbs 
per square foot 5.5 4.1 6.8 6 . 8 7 .1 
Total number of 
species 
on each site 24 20 25 25 24 
Total number of 
for bs 
on e a ch site 491. 370 612 613 634 
SHALLOW BREAK 
Density of forbs 
per square foot 4.5 4. 7 5. 0 5.7 
Total numbe r of 
species 
on each site 22 25 25 22 
Total number of 
forbs 
on each site 407 419 446 516 
1/ Shallow break was not present on heavily winter grazed pasture . 
2/ Moderately year-round grazed pasture. 
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Table 8. Total number of forbs and percent frequency for each species 
on the deep break site for five study areas. 
Heavily Mod. Mod. Heavily 
Non- winter summer Y. R. over-
Species grazed grazed grazed grazed grazed 
% % % % % 
No. Freq. No. Freq. No. Freq. No. Freq. No. Freq. 
Ambrosia psilostachya 27 26 .6 69 83.3 43 36.6 21 26.6 69 70.0 
Amorpha canescens 7 6.6 57 43.3 6 3.3 
Arenaria texana 4 13. 3 
Artemisia gnaphalodes 7 3.3 
Aster arenosus 15 6.6 
Aster ericoides 16 20.0 79 43.3 148 80 . 0 138 53.3 17 16.6 
Astragalus mollissimus 1 3.3 17 26.6 23 43.3 
Ceanothus ovatus 3 6.6 
Cirsium undul atum 5 16.6 3 10.0 3 10.0 2 6.6 
Croton texensis 3 6.6 1 3.3 4 13.3 
Dalea aurea 10 6.6 ------
Dalea enneandra 7 10.0 5 10.0 10 20.0 
Echinacea an gustifolia 20 53.3 1 3.3 35 40.0 43 80 .0 33 56.6 
Euphorbia geyeri 4 10.0 
Euphorbia marginata 2 6 . 6 1 3.3 2 6.6 
Evolvulus pilosus 5 3.3 6 10.0 14 6.6 1 3.3 
Gutierrezia sarothrae 55 60.0 2G 16.6 45 43.3 113 70.0 129 86.6 
Hedeoma camporum 3 6.6 1 3.3 1 3.3 2 3.3 
Hedeoma hispida 15 13.3 
Helianthus maximiliani 19 23.3 
Houstonia angustifolia 32 53.3 86 63.3 66 63.3 1 3.3 
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Table 8. (Continued) 
Heavily Mod. Mod. Heavily 
Non- . winter summer Y. R. over-
Species grazed grazed grazed grazed grazed 
% % % % % 
No. Freq. No. Freq. No. Fr e q. No. Fre q. No. Freq. 
Hymenopappus corymbosus + 3.3 2 6.6 18 43.3 
Leptilon canadense 4 10.0 
Liatris punctata 10 23.3 2 6.6 23 43.3 7 13 . 3 14 33.3 
Morongia uncinata 14 20.0 3 10.0 3 10.0 
Oenothera serrulata 7 13.3 27 30.0 10 23.3 6 10.0 
Oxalis species 56 40.0 
Paronychia j amesii 9 16.6 10 20 . 0 1 3 . 3 
Petalostemon purpureus 23 16.6 13 3.3 28 36.6 9 13.3 53 76.6 
Polygala alba 2 3.3 6 13.3 5 13.3 
Psoralea tenu iflora 1 3.3 
Ratibida columnifera 1 3.3 12 30.0 
Salvia pitcheri 20 16. 6 5 10.0 
Scute llaria resinosa 114 80.0 57 63.3 59 50.0 143 83.3 
Se necio plattensis 10 30.0 3 10.0 4 13.3 
Sideranthus spinulosus 3 3.3 7 6.6 28 23.3 
Solidago rigida 50 60.0 1 3.3 5 16 .6 31 56.6 
Stenosiphon linifolius 6 20.0 
Tetrane uris stenophy lla 25 30.0 10 16.6 18 36.6 59 56.6 
Thelesperma gracile 16 23.3 5 13.3 6 13.3 3 10.0 
Tragia ramosa 28 40.0 47 46.6 
Vernonia baldwini 3 l!3.3 
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percent. Lead plant, heath aster (Aster ericoides), and oxalis (Oxalis 
Spp.) were the remainin g species with an abundance of 57, 79, and 56 
plants and a frequency of 43.3, 43.3 and 40.0 percent, respectively 
(Table 8) . 
On the moderately summer- grazed deep break site 25 different species 
of £orbs were present totaling 612 £orbs or 6.8 £orbs pe r square foot 
(Table 7). Heath aster wa s the most abundant £orb with 148 plants and 
a fr e quency of 80 .0 percent (Table 8 ). Narrow leaf houstonia a nd 
resinous skullcap followed in abundance with 8 6 and 57 plants, each 
with a frequency of 63.3. Western ragweed, broom s nakeweed and sting-
ing spur ge were recorde d with 43, 45, and 47 plants, and a frequenc y 
of 36.6, 43.3, and 46.6 percent, respectively. There were four re -
ma i n ing specie s with over 25 plants per 90 square feet. Blacks amson, 
dotted g a yfeather (Liatris punctata ) , serrated-leaf evenin g primrose 
(Oenothera s erru lata ), and purple prairie c love r (Petalostemon candidus) 
had an abundance of 35, 26, 27 , and 28 plants and a frequenc y of 40.0, 
43. 3, 30.0, and 36.6 pe rcent . 
As the grazing intensity increased (except on the he avily winte r 
grazed pasture ) the number and frequency of £orbs i ncreased . Twe nty-
fi ve different species of £orbs were found on the moderately ye ar-round 
grazed deep break site ( Table 7) . A total of 613 i ndividuals we re re -
corded in the £orb counts on the site making an a verage of 6 . 8 £orbs per 
square foot. The two most abundant £orbs were heath aster and broom 
snakeweed with 138 and 113 plants and a frequenc y of 53.3 and 70.0 
percent, respectively (Table 8) . Narrow leaf houstonia and resinous 
skullcap had a £orb abundance of 66 and 59 plants with a frequenc y of 
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63.3 and 50.0 percent, respectively. There were three remaining species 
with over 20 plants per 90 square feet. Western ra gweed had a fre-
quenc y of 26.6 percent, blac ksamson 80.0 percent and stiff goldenrod 
56.6 percent. 
The remaining deep brea k site studied was located on the heavily 
over graze d pasture. The area had the hi ghest density of forbs with 
7.1 for b s per square foot. A total of 24 different species were found 
on the site ( Tab l e 7) . Six s pe cie s composed 7 5 pe rcent of the total 
numbe r of forbs present. The two most a bundant for b s were resinous 
skullcap and broom snakeweed with 143 and 129 plants and a freque ncy of 
83.3 and 86.6 percent, respe ctively ( Table 8 ) . Th e r e maining species 
with ove r 30 forbs recorded and a frequency of over 50 perc e nt we re 
western ragwe ed, b lac ksamson, purple prairie clover, and stemless 
tetraneuris. 
Twe n ty -two different species of forbs were recorded on the non-
graze d shallow break site amounting t o a total of 407 forbs or 4.5 forbs 
per s qu a re foot ( Tab le 7) . Stiff goldenrod was the most a bundant 
species wi t h 116 plants and a frequenc y of 90. 0 percent ( Tab le 9) . 
Heath aster, narrow leaf houstonia and purple prairie clover all h ad 
an abundance of over 30 plants and a frequenc y of over 50.0 percent. 
On the moderately summer-grazed shallow break 25 different species 
of forbs were present amounting to 419 forbs or 4.7 forbs per square 
foot (Table 7). Most abundant forbs were sting ing spurge, iron plant 
goldenweed (Sideranthus spinulosus), and narrow leaf houstonia with an 
abundance of 85, 66, and 53 plants and a frequency of 80.0, 50.0 and 
50.0 percent, respectively (Table 9). Heath aster, blacksamson, 
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Table 9. Total number of £orbs and percent freque nc y for each species 
on the shallow break site for four s tud y a reas . 1/ 
Species 







Dalea enne andra 
Echinacea angustifolia 
Evolvulus pilosus 
Gutierrez ia sarothrae 
Hedeoma camporum 
Helianthus maximiliani 
Houstonia an gus tifolia 
Hymenopappus cor ymb osus 
Lia tris punctata 
Morongia uncinata 
Oenothera lavandulaefolia 






9 20. 0 








5 10 . 0 
6 10.0 

















14 30 . 0 
28 46.6 
















9 20 . 0 












24 46 .6 
1 3.3 
53 66 . 6 
36 50.0 
4 10.0 






1/ The shallow break site was not present in the heav ily winter 
grazed pasture. 
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Table 9. (Cont inued ) 
Mod. Mod. Heavily 
Non - summer Y. R. over-
Species grazed grazed grazed grazed 
% % % % 
No. Freq. No. Freq. No. Freq. No. Freq. 
Paronychia jamesii 2 6.6 1 3.3 30 36.6 3 10 .0 
Petalostemon purpureus 60 60.0 46 36.6 37 56.6 16 23.3 
Polygala alba 4 3.3 1 3.3 10 20 . 0 
Polygonum persicaria 2 3.3 
Psoralea tenuiflora 2 6.6 
Salvia pitche ri 2 3.3 2 3.3 
Scutellaria resinosa 17 36.6 26 40 . 0 15 30 .0 104 33.3 
Senecio plattensis 2 6.6 2 6.6 
S ide ranthus spinulosus 2 3.3 66 50.0 3 6.6 139 66.6 
Solidago missouriensis 1 3.3 1 3.3 3 10 . 0 
Solidago ri gida 116 90.0 1 3.3 41 50.0 
Stenosiphon linifolius 2 6.6 1 3.3 3 10.0 
Tetrane uris stenophylla 11 26.6 8 16.6 48 73.3 77 63.3 
Thele sperma gr ac ile 9 20 .0 6 13.3 5 10 .0 
Townsendia exsc apa 2 3.3 
Tragia ramos a 85 80.0 24 30.0 
purple prairie clover, and resinous skullcap all had a recorded abun-
dance of over 25 plants and a frequency of over 30 percent. 
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Twenty-five different species of £orbs were found on the moderately 
year-round grazed shallow break site. A total of 446 £orbs were re-
corded making an average of 5.0 £orbs per square foot (Table 7). 
Narrow leaf houstonia was the most abundant £orb with 79 plants and a 
frequenc y of 7 6.6 percent (Table 9). Heath aster, purple prairie clover, 
stiff goldenrod and stemless tetraneuris had an abundance of 38 , 37, 41 
and 48 and a frequenc y of 43.3, 56.6, 50. 0 and 73.3 percent, respectively . 
The last shallow brea k site studied was located on the heavily 
over graze d pasture. This area had the hi ghest densit y of £orbs on all 
shallow b rea k sites with 5. 7 £orbs per square foot. A total of 22 
differen t species were found on the site with an abundance of 5 16 plants 
( Table 7) . Four species composed 72 percent of the total number of forbs 
present. Iron plant goldenweed and resinous skullcap had an abundance of 
139 and 10 4 plants and a frequency of 66.6 and 33.3 percent, respectively 
(Tabl e 9) . Stemless tetraneuris and blacksamson had an abundance of 77 
and 5 3 and a frequency of 63.3 and 66.6 percent, respectively. 
Yields of forage and mulch 
Production of grasses and forbs and the yield of mulch in pounds 
per acre were recorded for the growing seasons of 1961 and 1962. In 
general, forage production was greater on the deep break site. When 
the intensity of grazing increased on both the deep break and shallow 
break sites, total yield of fotbs was higher and total yield of mulch 
was lower. 
Total pounds of palatable forage produced per acre for both growing 
seasons was greater on the heavil y winter grazed deep break site than 
on the non- grazed area. In both years the big difference in yield 
43 
was due to the increased vigor of tall grass, such as b ig bluestem, 
produced in the winter-grazed area. The results of the statistical 
analysis comparing the non-grazed deep break site to the heavily winter -
grazed deep break showed no significant difference in species com-
position between the two areas (Table 4). 
Total production of grass on the non-grazed deep break site was 
1763.3 pounds per acre in 1961 and 248 2.6 pounds per acre in 1962 
( Tabl e 10) . Tall grasses produced the highest yields with 1315.2 pounds 
per ac re in 19 61 and 1440.2 pounds per acre in 1962. Total production 
of fo rbs on the non- grazed deep brea k site was 227 .1 pounds per acre 
in 19 61 and 213.4 pounds per acre in 196 2 . The y ield of mulch on the 
non - grazed de e p break site was high with 1923 .3 pounds per acre re-
corded in 19 61 and 258 1. 7 pounds per acre recorded in 1962. 
Yi e ld of g rasses on the heav ily winter- grazed deep break site were 
higher than any other area studied. Total y ield of grasses was 245 9 . 7 
pounds per acre in 1961 and 3154.7 pounds per acre in 1962 (Table 10) . 
Tall grass produced the highest yields with 1930.9 pounds per acre 
in 1961 and 2706.6 pounds per acre in 1962. The total production of 
forbs on the heavily winter-grazed deep break site was 257.6 pounds 
per acre in 19 61 and only 86.9 pounds per acre in 1962. The yield of 
mulch on the heavily winter-grazed deep break site increased 400 
pounds per acre from 1961 to 1962. The total yield of mulch in 1961 
was 431.3 pounds per acre and 827.5 pounds per acre in 1962. 
Total pounds of grass produced per acre on the moderately summer-
Table 10. Vegetative yields in pounds per acre from the break range sites (deep and 
shallow soil) on five different ranges for the growing seasons 1961 and 1962. 
Ll..._§_1 
Tall Mid- Short Gr ass Tall Mid- Short Grass 
Pastures grass grass grass totals Forbs Mulch grass grass grass totals F'orbs Mulch 
NON-GR AZED (RELICT ) 
Deep break 1315. 2 429 . 8 18.3 1763 . 3 2-p .1 1923. 3 1440.2 1031 . 7 10. 7 2482.6 213.4 2581. 7 
Shallow break 428 . 2 1577. 3 2005 .6 224 .0 1225. 3 324.6 841. 6 1165.8 167 .6 1638. 3 
WINTER GRAZED 
Deep break 1930. 9 515 . 1 13. 7 2459. 7 257 .6 431. 3 2706 . 6 344.4 103.6 3154. 7 86.9 827 . 5 
SUMMER GRAZED 
Deep break 670 . 6 1542. 3 21.3 2234. 2 356 . 6 1511.8 1028. 7 1075. 9 10. 7 211 5 . 3 129.5 3185. 2 
Shallow break 134 .1 1284 . 7 79. 2 1498.0 303 . 3 316. 9 403.9 655 .3 32 . 0 1091. 2 224 .0 765.0 
SUMMER &. WINTER 
GRAZED 
Deep break 443 . 7 1377. 7 64.0 1885.2 289.6 736.1 545.6 768. 1 211.8 1525 .5 428 .6 763.5 
Shallow break 102.1 705.6 33.5 841. 2 307 . 8 175 . 3 196.6 646.2 22 .9 865.6 182.9 251 .5 
OVERGRAZED 
Deep break 265 . 2 524.3 467.9 1257.3 726 .9 332 . 2 342.9 193.5 583.7 1120.1 688.8 620.3 
Shallow break 155.4 381.0 240.8 777 . 2 661.4 210 . 3 198.1 160. l 449.6 807. 7 609.6 85.3 
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grazed deep break site almost equaled, and in some cases, surpassed the 
production of the non-grazed area. In 1961, the summer-grazed pasture 
out-yielded the non-grazed area on the deep break site by about 500 
pounds per acre (Table 10). Total yield of grass on the moderately 
summer-grazed pasture was 2234.2 pounds per acre in 1961 and 2115.3 
pounds per acre in 1962. Mid-grass produced the highest y ields for 
both gr owing seasons of 1961 and 1962, with 1542.3 and 1075.9 pounds 
per acre, respectively. The production of tall grass was reduced by 
increased grazing intensity from about 1300 pounds per acre on the 
non-grazed area to 670.6 pounds per acre in moderately summer- grazed 
pasture in 1961 and 1028 .7 pounds per acre in 1962. 
As the intensity of grazing increased forb production increased 
while the production of mulch decreased. Total production of £orbs on 
the moderately summer-grazed deep break site was 356.6 pounds per acre 
in 1961 and 129.5 pounds per acre in 1962 . Yield of mulch was 1511. 8 
pounds per acre in 1961 and 3185.2 pounds per acre in 1962. 
The ye ar - round grazed pasture was moderately grazed, but the 
total production of grass and mulch were lower on both sites than 
the summer-grazed pasture . The only increase due to intensified 
grazing occurred in the amount of forbs produced. 
Grass production on the moderately year-round grazed deep break 
site was 1885.2 pounds per acre in 196 1 and 1525.5 pounds per acre 
in 1962 (Table 10). Mid-grass produced the hi ghest yields with 1377.7 
pounds per acre in 1961 and 768.1 pounds per acre in 1962. Production 
of tall grass was greatly reduced by year-round grazing to 443.7 pounds 
per acre in 1961 and 545.6 pounds per acre in 1962. Forbs increased 
in production from 289 .6 pounds per acre in 1961 to 428 .6 pounds per 
acre in 1962. As the g razing intensity increased mu lch decreased in 
total yield from about 1700 pounds per acre in the summer grazed 
pasture to 736.1 pounds per acre on the moderatel y grazed year-round 
pasture in 1961 and 763.5 pounds per acre in 19 62. 
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Perennial grass production on the heav ily overgrazed deep break 
site was the lowest of any area studied. Production on the heavily 
o ve r graze d deep break site wa s 1257.3 pounds per acre in 196 1 and 
1120.1 pounds per acr e in 1962 ( Table 10) . Mid- grasses produced the 
highest y ields in 1961 with 524.3 pounds per acre, but shor t grasses 
produced the hi ghest yields in 1962 with 583.7 pounds per ac r e. Forb 
production on the area was hi gh with 726.9 pounds per acre in 1961 and 
688 . 8 pounds per acre produc ed in 1962. Mulch present on the area was 
very low with 332.2 pounds per acre in 196 1 and 620.3 pounds in 1962 . 
Se asonal grass production on the non-grazed shallow break site 
was 2005.6 pounds per acre in 1 96 1 and 1165. 8 pounds per a c re in 1962 
(Ta b l e 10). Mid- grasses produced 1577 .3 pounds per acre in 1961 and 
841.6 pounds per acre in 1962. Short grass was not recorded on the site; 
but tall grasses produced 428 . 2 pounds pe r acre i n 196 1 and 324.6 pounds 
per acre in 196 2. The total y ield of £orbs was low with 224.0 pounds 
per acre recorded in 1961 and 167.6 pounds per acre recorded in 19 62. 
Yield of mulch on the non-grazed area was the highest recorded on the 
shallow break site. Total yield of mulch was 1225.3 pounds per acre 
in 1961 and 1638 .3 pounds per acre in 1962. 
Production of grass on the summer-grazed shallow break site was 
149 8 .0 pounds per acre in 1961 and 1091.2 pounds per acre in 1962 
47 
(Table 10). Mid-grasses produced the highest yields with 1284.7 pounds 
per a cre in 1961 and 655.3 pounds per acre in 1962. Tall grasses pro-
duced 134.1 pounds per acre in 1961 and 403.9 pounds per acre in 1962. 
On the non-gr a zed shallow break site short grass production was not 
recorded . Howe ver, on the moderately summer- grazed deep break site 
the short grasses produced 79 .2 pounds per acre in 1961 and 32.0 pounds 
per acre in 1962. The total production of forbs on the moderately 
summer-grazed shallow break site was 303.3 pounds per acre in 1961 and 
224.0 pounds per acre in 1962 . Under grazing, the yield of mulch de-
creased rapidly when compared to the non-gr azed area. The y ield of 
mulch on the moderatel y summer-grazed area was 316.9 pounds per acre 
in 1961 and 765.0 pounds per acre in 1962 . 
As intensity of grazing increased total y ield of g rasses and 
mulch decreased, with an increased total y ield of forbs. Yield of 
grasses on the moderately year-round grazed shallow break site was 
84 1.2 pounds per acre in 1961 and 865.6 pounds per acre in 1962 (Table 
10). Mid-grasses produced the highest y ields with 705.6 pounds per 
acre in 1961 and 646.2 pounds per acre produced in 1962 . The total 
production of forbs increased in 1961 to 307.8 pounds per acre but 
decreased to 18 2.9 pounds per acre in 1962. The pounds of mulch pro-
duced on the moderately year-round grazed shallow break site decreased 
rapidly when compared to the moderately summer -grazed area. The summer-
grazed area produced 303.3 and 18 2.9 pounds for the seasons 1961 and 
1962. However, the moderately year-round grazed area produced only 
17 5.3 and 251.5 pounds of mulch per acre in 1961 and 1962, respectively. 
The shallow break located in the heavil y over grazed summer and fa l l 
pasture produced most of the lower yields of grasses, and the highest 
yield of £orbs. Total grass yield on the heavily overgrazed pasture 
was 777.2 pounds per acre in 1961 and 807. 7 pounds per acre in 1962 
(Table 10). Mid- grass produced the highest yield in 1961 with 381.0 
pounds per acre produced, but short grass produced the hi ghest y ields 
in 1961 with 449.6 pounds per acre produced. Forb yields on the area 
were the highest of any the shallow break sites studied. Total £orb 
production was 661.4 pounds per acre in 1961 and 609.6 pounds per 
acre in 1962. The yield of mulch on the heavily over grazed shallow 
break site was low with 210.3 pounds per acre recorded in 1961 and 
85.3 pounds per acre recorded in 1962. 
SUMMARY AND CONCLUSIONS 
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Mixed prairie range sites vary in ability to produce fora ge for 
livestoc k consumption. One reason for the difference in variation is 
the degree of utilization of the ranges in past years. The purpose of 
the study was to determine variation in composition, cover and y ields of 
grasses due to different intensities of grazin g and season of use on 
two break range sites in the central Mixed Prairie. 
The study area was located about fifteen miles northeast of 
Russell, Kansas, near the Saline River. The terrain was typical of 
the central portion of the Mixed Prairie with rolling hills and narrow 
fertile valleys. 
Four pastures were selected for study: a moderately summer-grazed,, 
moderately year-long grazed, heavily winter-grazed, and heavily over-
grazed summer and fall. All areas were compared to the cover, composition 
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and yields of £orbs and grasses on a nearby non-grazed area. Study areas 
were about the same size, well - watered and in a one-square-mile area. 
An accurate fifteen-year history on season of grazing and the number 
of cattle on each area except the heavily overgrazed pasture was 
available . 
General climatic conditions during the growing season of 1961 
were favorable for plant growth, but in 1962 the first two months of 
the growing season were very dry with exceptionally high temperatures 
in the month of May. However, seasonal pr ecipitation was above normal 
and average temperatures were lower than normal for both 1961 a nd 1962 
growing seasons. 
On the basis of v igor illustrated by the dec r e aser £orb, lead plant, 
the heavily graze d winter pasture supports a more vigorous type of 
plant life than any other area studied. 
Average percent composition of gras ses on the five areas varied 
from little change in the composition of the vege tation to a great 
change in the composition of the vegeta tion . Basal cover generally 
increased as the intensity of grazing increased. 
The non-grazed area had the highest composition of climax species, 
such as big bluestem, little bluestem, side-oats grama, switch grass, 
and indian grass. The heavily winter grazed pasture had a similar 
composition of climax species to tha t of the non --grazed area. The 
only marked change in composition was the increase in blue grama and 
the decrease of switch grass . Basal cover on the deep break and shallow 
break site generally increased with increased grazing intensity. 
On the moderately summer-grazed pasture and the moderately year-
so 
round grazed pasture all of the climax species such as big bluestem, 
little bluestem, side-oats grama, switch grass and indian grass de-
creased in composition. However, there was an increase of little blue-
stem on the deep break site in the moderately year-round grazed pas ture 
and an increase of hair y dropseed on the deep break site in the summer 
grazed pasture. 
As the intensity of grazing increases ( with the exception of the 
heavily winter grazed pasture ) the faster the climax grass species dis-
appear. In the heavily overgrazed summer a nd fall pa sture the tall 
grasses have all but di s appeared. Big b luestem was the only remaining 
tall grass on the heavily overgrazed pastur e with a n average perc e nt 
composition of 6.5 on the deep break and 5. 8 on the shallow break. Com-
position of the mid- grasses , sid e-oats grama and little bluestem, ar e 
reduced or have completely disappeared as exemplified b y little bluestem 
in both the deep and shallow breaks. 
Statis tical comparisons of composition of big bluestem, little 
bluestem, and side-oats grama showed no s i gnificant difference between 
the non-grazed area and the heavily winter -grazed pasture on t he deep 
b r eak site . Using the same three gras ses , a comparison by composition 
on the non- grazed area with that of the mode ratel y summer-grazed pas ture , 
moderately year - round grazed pasture, and heavily ove r grazed pas t u re 
showed a significant decrease in composition at both the 95 and 99 
percent confidence limits. However, when the composition of the thre e 
grasses on the non-grazed area was compared to that of the moderately 
y ear-round gr azed pasture and the heavily over grazed pastur e there 
wa s a significant increase in the three grasses at the 95 pe rce nt 
confidence limits . 
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The density of £orbs per square foot, and total number of species 
generally increased with increased grazing intensity. The number of 
plants generally increased as the grazing intensity increased. 
Production of grasses, £orbs and yield of mulch in pounds per 
acre were taken for the growing seasons of 196 1 and 1962. In general, 
the forage production was g reater in the heavily winter-grazed pasture. 
When the intensity of grazing was increa se d on both the deep and 
shallow break sites, the total yield of £orbs was higher (except on the 
heavily winter grazed pa sture) and the total yie ld of mulch was lower. 
In ge neral, increased grazing intensity during the growin g season 
reduced the composition of climax species, increased the composition 
of short grasses and reduced the vigor of desirable grasses and £orbs. 
Vegetative composition of the heavily winter grazed pasture and the non-
grazed area were similar with the exception of the increase of blue 
grama in the heavily winter grazed pasture. The moderately summer 
grazed pasture was in bette r condition than the moderately year - round 
grazed pasture. The heavily overgrazed summer and fall pasture was in 
the poorest condition of any area studied. 
The five study areas need more data coll e cted over a longe r pe riod 
of time. The heavily winter grazed pasture had the highest composition 
of climax species for a grazed area. But, based on vege tative r esponses 
from the five study a reas, the moderately summer gr azed and moderately 
year-round grazed pastures probably yielded the greatest economic 
returns . 
us. IN IBRA YON y 
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Table 11. Common and scientific names of grasses and forbs found on 















Sporobolus ne glectus 





As ter are nos us 
Aster ericoides 






&hlnacea angustifoli a 
Euphorbia geyeri 





















Japanes e brome 
Buffalo grass 





Puffshe ath dropseed 
Hairy tall dropseed 
Weste rn ragweed 
Lead plant 
Texas sandwort 
Loui siana sagewort 
Baby white aster 
Heath as ter 
Woolly loco 











Mock pennyroya l 
Rough falsepennyroyal 
Maximi lian sunflower 
Narrow leaf houstonia 
Corymbed hymenopappus 
Horseweed fleabane 
Dotted gayfe ather 
Catc law sensitive briar 
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Se rrated-leaf evening 
primrose 
Oxalis 
James nailwor t 
White prairie clover 





Upright prairie coneflower 
Pitcher sage 
Resinous sku llcap 
Prairie groundsel 
Iron plant goldenwe ed 
Missouri go ldenrod 
Stiff go ldenrod 





Dakota verbe na 
Baldwin ironweed 
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Figure 11. Aerial photograph of the moderately grazed ye ar-round pasture ( center ) and heavi l y 
winter -grazed pasture (bottom of fi gure). The areas colored in red indicate the 
location of the study si tes. 
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Figure 13 . Aerial photograph of the moderately summer- grazed pasture . The area color e d in 
red indicates the location of the study site. 
